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Abstract of JP2003250557 

PROBLEM TO BE SOLVED: To provide a method for rapidly and accurately discriminating whether or 
not a test bacterium belonging to a Lactobacillus brevis strain is a strain having proliferation potency, 
i.e., beer turbidity. 

SOLUTION: The discrimination of the beer turbidity is carried out based on a cleavage pattern by a 
restriction enzyme, obtained by amplifying a part of a B-gene region of the test Lactobacillus brevis 
strain by using as DNA gyrase subunit B gene (gyrB)-specific primer, and cleaving the amplified DNA 
fragment by the restriction enzyme. 
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[*Hp«*©ttH] 

[Rsjtffl 1 ] 8^7^ K/^UX • 7L/fX (Lactob 
aci litis brevis ) ;uMM4tt«e*-«3&a"C 
Sd-oT. DNAi?A"f U— ^.-y-^i-f KBae^- (gyrB ) 

w*tt^9-f v-ssut. «te««$ h/^ux • 

felt*DNAK*£«|jftlHrcqKU #c,^fcfflfBg 

*ff a c t t f SflrE^a. 

- C«*31 2 ] - f&SBDNA V--V.-1--U-X-9- ? s» 4>BSfi- 
^ ( gyrB ) WRM??^?-^, E5iJS©E?ii§-§- 1 1- 
E«©»EEH*&tt4:* ;, J:*X$L':M l Kfc K9JS© 
2 l=Ett©&KlWJ*b 'J 3-x ? u*?- 

[M*4 3 ] SlISSIfeAWnl I . ApaL I . fc cklfflae 
I I I ©«^*3-fr-efe*HI*a2l-EKfl3^a. 
[■1**4] 4 
•5S*5l3irlEe<D^. 

[H*3S5] h/<^;u* ■ ^utrxStt©©! 

^VTT-E64029roS-Ti)^SI=Sri**i.«!:#. 

[»#Ji6] ?&t:-;i,jEj§tt;|*£'>&< it 1^ 
fc^? • ?ue*SlfM*f*©ffl[Eil3i«)BTA 

[«#JS9] IB$i]*©E$iJ§#3. I£$iJ§#4. E&l 
»# 5 J: IflBai** 6 f =E«0ttlfeE9lfr b * -5 8 * 

[BI*3S 1 03 E5iJ£©E$iJ§^ 1 l-Efi©&IIK5>J 
6 'J £ U*^ K i E$iJS©E5"J§# 2 |=E 

bfc-SDNA^W U-^-b-^-^/ KBite^ ( gyrB ) If 
[0001] 

l-A^UX ■ ?l/f^ ( Lactobaci 1 1 us brevis ) 



-X+r?3.r.-> KBite^ ( gyrB ) ©-fflJ^PCRlCfc 
[O 0 O 2] 

©&M£t&fc?fel£1£*<&b;K-CU£>. r-A 
^L-*. • T^Utf* ( Lactobaci 1 1 us brevis ) tfft^Mfc 
. _ t*— ;usStt-K-c L *vL tttf b c*vb©Si=-K- 
■r-5±-cro***^ tf-;u-i!?§£3l£jg;i-f14fi (61 

L^o ^CTi. ttttB*^? hA^U^X- 7Ut*Xlf 

¥1 0-1 0423 8#-&?B) «, LfrU CC075j£t? 
li. ItMUfcltifeJS^rol^SlCfcoT. r-A^UX 
• 7UtfX(DS®StH<7)*Sl^gA<ai<i>CtM#S.b 

9 — 260 Fernandez. J. L et a I . ; Letters i 

n Applied Microbiol.. 1992.14:13-16) 4,&S£*tT 

^SA^^flS-f-S^ (^g3¥9 - 9 0 0 8 9 4^ 
S • Affile ffl U\ P,*vT 1^-51 6S rRNAT-l*. ?<7 h/^;U 

"Cfcofco 
[0 0 0 3] 

[«W4«»»LJ:3i:r*»«] ±E©MBjflH=«*. 
fit*afl5©^^tliSiJ©a^7b^b. St. t*-;H!t^iz 

■C. t*-;u+T-lgJipIS6'5:^^5A>^*iJ5g-r-575^©^ 

m<m&tiTi^z>. Lfci'ot. *si^©gfltii*i?rE© 
icf ijsrr * ^ a«r •& z t -e & & . 

[0 0 0 4] 
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immtmfr? %>tzit><T>^m **si*c,i4. ^sb 

KBite^ (gyrB ) iB£^ (filT. gyrgig 
E?fctl*3) CfBLfc. £flsB=fc 
■fctfiB£*-fi«)3EE^&j*&5£ h/^;ux -juextB 

* *f -5. & A< A 1 o <0 <f)V- zffzm * r £ 

■c ^ *B.ajw =©«*4=afr-5»^c-**Bi tftmr-tziz- 

[0 0 0 5] t^*,, **B!I*. ttt7> k<f ^ 
■ 7Uf^ ( Lactobaci 1 1 us brevis ) &fl>t£ — ;U;13it£ 

£*<l5rf 3 dna-:?-v-i' u—x+r 
KBitfi^ ( gyrB ) *JlW:79-f fclBlvc. ffillBIS 

ka^x • ^ u tf x ® KBite^ «a«ro - 

[0 0 0 6] -tE^I-fel^T. *?SL<l±DNAS?-Y-f 
KBSG^f- ( gyrB ) 
tf, E$yg<DE*"JS^ 1 l=Ett<DttlfeEn* 6 U 

[0 0 0 7] £fc, ±E^ai=33^T. *?*L<I±««E 
S^AWnl I . ApaL I . fc^tfflae I I I ©ffl^^-^-B- 
CO**, — >*<4-3l=fl« 

[0 008] IWb:£SeI-J3in-c\ t«7^ K/^?;ux • 

X • ^UfX^*feVTT-E64029ro«-r5,?i-51lz^TI*S 

Zkt. Btft7f h/^;ux • :?uext*£ tf— ;u;1 

[0 0 0 9] Sfc. *$BB1I*. ±S^^lC^3t^•C. ^tt 
e-;uj£j§1±t*£d»5:< it, 1 -^t?^£ h/^;ux • 

[ooio] itrffi*sii=fe^Ts *fSL<ii, 

e-*s»ttifcwr*«w*«jfcr 

&Xt-?:7£* &!::■£■*,% C0)J§£\ KA5^U 

[ooi i] *&&itm,m&om.&m^3» & 

5iJS#4. E9JS*5fc«fct/E5iJS*l6l=ett05&KE 

y»*?**i*ttBEai***-4*'j =rx 



ttKEM. o£kjE*l**3: EM«*4. EW»* 
5 v *fc (tE5iJ## 6 <=EttattBftEail= J: o -C4tf8tt 

[0 0 1 2] ±Elv«1.*©J&ai= 
DNAv-v-f U— X If- :?.!=. v KBSe-T- (gy 
rB) ««5S^5-<-7— tr^ h£»&U **vl;fcE5iJga> 
ESU»* 1 I-EK(D^E5iJ*nP,3S*^->J a'*? U*-^ 
- - - K<b-E5iJaroE5"JS-§-21=lHe05ftSE5iJ^c > ^:-S^ J J 
:JX? U*?- FtO-bv hj^ 
[0 0 1 3] 

[&S80)gg;&&<Dff*!6] *ISitf«Mt5> re— ;ua 
jStej <ti±e-;u*T*«fc^-? h/^;ux ■ 7"ut*^l 
t**<ii®Brffir-fe y . »at J: y *©H8yi<e— ;uro;i 

[ooi 4] *nmt. h/tyjux- 7nfx 

Bfc©e— ;U;1Stt^ifmS1--5fc«>(c. t'J^X7 U;*- 
^ K7'7'f 7-fffll\fcPC RKi-Site^liilSjii:. 
i»ISKrJt£ttEB*l=«l:y«JISSL 7^UW5 K>rVU 
mS.7frmz±Z,/<$-i,mVr$:?T : ?Zt&&&k LTtN 

[0 0 1 5] Ifil&O £5lZ. =7$ Vfl*)\>7> - 7Ut*X 

<, -fis<z>®8:<D^*<e— ju+r-igii-r-Swt^prai-c 

A< : fi'SM^T*fei.A^gA^$*lJS■r•i>rol-, **BJI*^-OT 
M^ODNAiJ-v-f hBite3HtHSro£|54 

[0 0 16] i7^-<U-X(gyrase)li. fflBttroDNAK 

^lcH4-LT^-5i*HT^«). DNAvWl — Xli. 

£100kDa^, ^>/<^MBIt, ^S:90kDaS L < l*70k 

gyrB*^SfflSro^Silc|^lc^T'fe-i) t(D«#A^J5: 
**VT#fc(^x(i. Watanabe, K. , et al, Appl. Envi 
ron. Microbiol. 61, 1104-1109(1995) £#gg)„ 

[0 0 17] *§tm\z®.7L\£ K gyrmmtfty^'f^— & 
fflLNT. fflfc^V f-/^;ux • :7uexSft<PgyrBae 

e-;u;iSttro*ijs^-5-i:*<-c#-5). 
e-;u;lj§ttfl>fl£li, : P&e-;U;1Stt^^'>J&:< t 
=b i ^t 7 9 H/^;ux • ^uex«m^»cD«!lllB 

ex©«^P^«lBf/^-> b&&t%> - tic «fe oTfx 
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K/ - > * ;h.fc#g 1= T 14* S * if 5 * £ tt 

[0 0 18] btM»RW^^t— tt» a&ggyrBgfi 

1:7- — JU"t44»<DT?fcoT*J:t*. 52 h/<?;u* • 
l~lzB«©ttllEW*£Jfc**-JJ U*^ K JsEM- 

»©ew»* 2 i=B»©«KEai* e> u =fx * u 

^ Ktro-bv hfrb* •5.^5-1' v— fe? h£4fMtt:? 
[0019] Z. © J: 3 4 ?5 -r -CgyrgiBe^fiag) 

-«*pcRii*-r**<.. tcpcRftfMitt. 

SMHlU If'/^DSh'tSfiU DNA©&tli£ 



(dn A©eai*»/^— » ^mtm-na^t^. 

[0020] *?£LUS!S©J&!gT-l4. ^#>fc*— ;u£SS 
T. Hin1 I . ApaL I . fc«fclfltee I I I (Om^i--kt)i*:i: 

vim-tut* z<7>ft&o>mmo>m*--&t>itizitm , ££H 

-^gJSte^-rafctf-trort© i rxoV^— ^icm* 

[O O 2 1 ] 

[si] 



& A> — 




#-*§-) 


Hinl I 


ApaL I 


Ha elfl 


I 




+ 


+ 


JCM1061 


Ha 




+ 




VTT-E-64028 


lib 


+ 


+ 


+ 


YTT-E-64029 


in 


+ 




+ 


JCM1170 



JCii: Japan Collection of Microorganisms VTT: Technical Research 
Centre of Finland 



[0 0 2 2] ±il<DK&m*. LN-r*l*«*»«#«B^ 
e»^irA^pT«6i?fey. b©A^5fcl4. 
ICS $;fiT 1^-5. 

[0023] jfci^-e. S-SOU— ^©S&dOLNT. -fV 
a Ki=*tf «Mtt& <fc t*-;u+ r-roii?lfi6* £ Bkcfc 
tc:^. :7i i bdg-t-S*,©©**!^ t*-;u;1 
>§te£B*>fc. ftoT> ±E©t!llgillSI©*S*£r:b-fe»-£ 

s*tfc»« *\>u-?i ib) i=fimi*« 

*£3fr**BU «S-CI4**i:#, tt**«*lf-^ 

[0024] e-;ui**8Wc. ij-jumm****- 

14. *im.t*3:Z>M.3,\z—)U$:*>-?ls^7<()l*—Vh 
[0 0 2 5] 

[Hlfifl] JUT. %MSft*4HfT*fE91€$&l=JM*tt 

Kiaea-f *ssipat4c;h.b©3ti£0!ii=KS*;h.<6t, 
©-ci4fci>. 

[0026] (xim i ) mummgyrBm&^om^ 



^7-f7--t^ h [6YPF . GYPR (E9US 

#2) ] 14. gyrBgg?-©— gp%[540bp [Staphy 1 ococcu 
s aureus ATCC1 2600©gyrBit€-? (GenBank&^No. D104 
89) ©346«Broa»^&907#S<DaKi:ffiat-S] £ 
7-bv H:J:S5* h/^X 
• ^uexroeyrBite^roitK. *3J:tf-?-©ffil©=&-a¥l 
KB. $ &l=fLttBJSL*KOttaB©EyrBae^-©««lc 

[0027] (yy AD N AiSS) MRSg3ci£ife (Dif co 

N2 : C02 : H2=90 : 5 : 5) *T?. 2~5B|ffl 
*»tff-3fc«tSWl=«Lfc. DNAtttBSSPrepMan 
(BS)Ultra (T^5>f K • /Wt->Xf Att) 
TSfti^ b yy A D N A £ ttfcB Lfc. 
[0028] (PCR«M8) PCRTv-b-f l4GeneAmp 
(Sg)PCR System 9700 (T^5-f K • /Wtv^fA 
tt) tffll^-Cffofc. JEKjSTaKaRa Ex Taq(S^) (H 
Mtt) l=±EDNAjgjS. S*tf^5-f 7-tt» 
iniU P CRSlS^fiofc. C©j$l4'7-V ADN AlOOn 
gJiL±^#^. DN A^14I495°C. 30». T--'J^* 
I455°C. 30&\ D N A#SRJSI472°C. 45»T'35-9--T * 
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[0 0 2 9] (PCRtftOftiB) PCRJ»«IOB|L\ 

PCR1t>^5/i I ttV7#VA,TS Ky;w=*L 
fc e DNA©/OKI4. ifv^?P7^ KJtSTClO 
#IBftfe8L *»MltLt»U 5t®Lfco PCR 
7vt-f T*i*i* L fell tub £ £ 2 |c* 

r. 

[0 0 3 0] (PCRiDBtDSBEW «fflLfcgyrB» 
fi^-0)«IIEWa)ft3EI*. ig^BJr>tCD5' . 3' 
- GYRFi.6YPR*«U.-C AB I -PR ISIUMD dRhodami ne-Term- 
inator Cycle Sequencing Ready Reaction Kit£S?x*^ 
^-<**T«-f1f«l PRISVOMD-310 (7^?-f K- 

[003 1] ^2lZ^-r^5lC. GYPF<tGYPR<h<Z>:?^-< 



h*JBl*t=P CR&lZcfc£|&540bp<&iS4S8§itf 

[0 0 3 2] SfclZ. h/^UX • 3fue^JCM106 
1«U VTT-E-6402&BU SBC8026**fc cfc l«CM1 1701*0) 540b 

4E«»*3 ,-EMi#4 <-.E4U*4*-5 «-J3*-tflE*l*» 

[0 0 3 3] 
[«2] 



No. 




OH* No. 


ca640bp grrB 


1 


Lactobacillus brevie 


AHD1508 


+ 


2 


Lactobacillus brevis 


JOI1170 


+ 


3 


Lactobacillus brevis 


JCM1061 


+ 


4 


Lactobacillus brevia 


J CM 1065 


+ 


5 


Lactobacillus brevis 


JCU1065 


+ 


6 


Lactobacillus brevis 


JCM1059 




7 


Lactobacillus brevis 


JCK1S59 


+ 


8 


Lactobacillus brevis 


VTT-E-78074 


+ 


9 


Lactobacillus brevis 


YTT-E-64028 


+ 


1 0 


Lactobacillus brevis 


VTT-E -64029 


+ 


1 1 


Lactobacillus brevis 


VTT-E-85232 


+ 


1 2 


Lactobacillus brevis 


SBC8347 


+ 


1 3 


Lactobacillus brevis 


SBC8B12 


+ 


1 4 


Lactobacillus brevis 


SBC8D26 


+ 


1 5 


Lactobacillus brevis 


SBC8001 


+ 


1 6 


Lactobacillus brevis 


SBC8002 


+ 


1 7 


Lactobacillus brevis 


SBC8003 


+ 


1 8 


Lactobacillus nalefermentans 


JCK1167 


+ 


1 9 


Lactobacillus eorynifornis 
subsp. coryn i forxi s 


JCM1164 




2 0 


Lactobacillus plantarux 


JCH1142 




2 1 


Lactobacillus paracasei 


JCM1171 


+ 


2 2 


Lactobacillus biferementans 


JCM1094 




2 3 


Lactobacillus rharoosus 


JQS1136 




2 4 


Lactobacillus lindneri 


VTT-E-89362 




2 5 


Lactobacillus buchneri 


JOSlllS 


+ 


2 6 


Lactobacillus collinoides 


JCM1123 




2 7 


Lactobacillus hilgardii 


JCM1155 


+ 


2 8 


Streptococcus lactis 


IFO12O07 




2 9 


Streptococcus faecal is 


AHU1256 




3 0 


Enterococcus faecal ia 


JCW6B03 


+ 


3 1 


Pediococcus deztrinicus 


JCM5887 


+ 


3 2 


Pediococcus danmosus 


JCM5B86 


+ 


3 3 


Leuconostoc mesBnteroides 


AHD1076 




3 4 


Leueonostoc mesenteroides 


AT0C23386 





ATCC: American Type Culture Collection 

IFO: Institute for Fermentation, Osaka 

AHU: Faculty of Agriculture, Hokkaido University 

SBC: Sapporo Breweries Collection 



[0 0 3 4] (ftlM 2) «K«*© 

h/<7;ux • 7L/t?*aa4a*a>ttKEaii=«§s 

-T h L. «|RBS6Hin1 I , ApaL I - Hae I I If 
[0 0 3 5] (»540bpi|«K)Ta}«ISIMt{=J:««a 



540bpgitf£lg4igLfc. C©KH-*#t?SK«8.5/i I 

iz % KHg&jKa>s«*i u i ts&vmmm.5(i i sun 

37°C, 4^ra~ 1 ttom. Rl6*M7ofc. Hinl I fc 
ctl/Hae I I I ICIijgffijSNL ApaL I l-lilSffijfcLfteffl 

7-f K»j*-ClO»«fte*< KMUMtLTMIL 
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tz 0 &MI8*l?«)SLfc/^->«Bl iz^kto Hi [0 0 3 6] 

fe^Tjgl iz*tv % ■«:a>«H»*«K/<*->t^ [S3] 
- 1 1 -T 4 <fc S 3 © £ a I c it & o 



^Vv — *r 




1 


JQD061 JCM1065 VTT-E-85232 


Ha 


JOQ059 YTT-E-6402B 


nb 


VTT-E-64029 SBC8001 SBC8002 SBC8003 SBC8026 
SBC8347 SBC8812 


ffl 


AHU1058 JCK1170 VTT-E-78074 




J00 559 JCK1167 JCM1142 JCM1171 JCM1094 
JOQ115 JCM1155 AHUL256 JCM5B03 JCM5887 
JCW5RB6 . ... .. . 



J&Ote : Hi.nl I tsXXfi ApaL I T«IWf* 1^' , ^V^*^ 3&L< ttmwiitiit 



[0 0 3 7] JCM1559fc£Bfc< . 15^7^1-/^ 
7. - 7\s£*Wlt<fJl'— ~?\ > I I a, lib. I I I CO 

• ^UfT-Bl^COMtt-e. f?)540bp£OBi^A<18*S**ufc 
ftf-O^-Cli. lg*SBr)T-A^Hin1 I 3S«fclMpaL I 1?«)Bf* 

[003 8] (Hi£0S 3 ) tf -;u&5S14ttfl>Kai 

KK£JSTFtO¥IIR-Cfiofc. 
[003 9] NRSftit** (Difcott) TfJS*Uf=**« 
Sai4It«*i:t, SS0D660*<m 1 \zi£& J: 5 1= 
iSSLfc, COB&O. 1ml£ s KK«lc»aLfc. 40ppm 
C0-fVai£ (Versuchsstation Schweiz Breuereien4±) 
t*t?«S**«* (pH5.2) 1tall=BlPU 



•?x+s 3o°c, 3~ioBfyji§g£fH\ *©nm=it»*« 
-t. 

[0040] (f-MSH8) 7^MfW-?l/ 

[0 04 1] MRS&tttiife (Difcott) T-lSSLfc^SSS 
^»B*31ftffi*IZ-C. SgOD660*<jit)0. K-'S-S J: -5 I- 

tf— ;U0mlic8tfnu JtSTp^^x*, 30°c. i-wa 

[0 0 4 2] 
[*4] 



No. 


No. 








1 


JCM1061 


I 






2 I 


JCH1065 


I 






3 


VTT-E-BS232 


I 






4 


JCM10S9 


Ha 






5 


m-E-64028 


la 






6 


VTT-E-64029 


lb 






7 


SBC80D1 


3Tb 




+ 


8 


SBC80D2 


Eb 




+ 


9 


SBC8003 


Eb 






1 0 


SBC8026 


Eb 




+ 


1 1 


SBC8347 


Eb 


+ 


+ 


1 2 


SBC8812 


Eb 




+ 


1 3 


AHUIOSB 


m 






1 4 


JCN1170 


m 






1 5 


VTT-E-78074 


m 






1 6 


JCM1559 









[0 0 4 3] S 4 <0f6S*€>W tr-JUg 

SKKtftt^x. tr-;uaaitt**-r**iii*ia4*ifc 

Zfl I bl=B-T4Vn-E-64029*tt. t* -JUgjS&S* I- 
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It. B*a)DNA**f»6*u*ili. »4~10B#raS£-e WOMS^fttbf— ;ux»lcfel+4xa*3ia)»ai: L 

[0 0 4 4] [0 0 4 5] 

[SBjoam] **mi=«fc*tli. 5* h/^;ux • [Eai&] 

SEQUENCE -LISTING 

<:110>; Sapporo Breweries Ltd. 

< : 1 20> : Method for determining the beer haze forming ability of a 

Lactobacillus brevis strain by utilizing its gyrase gene 
<;130>; JP01-1916-SB 
<;160>; 6 

<;170>; Patent In Ver. 2.1 
<:210>; 1 
<:211>: 21 
<;212>; DNA 
<:213>: Primer 
<;400>; 1 

ggwtayaarg twtcwggtgg t 21 

<;210>: 2 

<:211>: 19 

<;212>; DNA 

<;213>: Primer 

<:400>; 2 

tcatgygtwc caccttcat 19 

<;210>: 3 

<;211>; 452 

<;212>; Genomic DNA 

<:213>: Lactobacillus brevis JCM1061 

<;400>; 3 

ttctgtgtct ccacgggtgg gggcatcggt cgttaatgcg ctgtctaccg acttggaagt 60 
tcaggtcatt cgtggcggga aaaagtatgc catcgccttt gaccatggtc atgtgaagac 120 
accaatgcac gtgattgaag agggtctacc acaagatcag cacggaacga tcgtgcactt 180 
cttgccagat ccagatattt tccgagaaac gaccgtcttt gatattaaga cattgacgac 240 
gcggattcgg gaactggcct tcttaaacaa aggcttgcgg attactattc gtgatgaacg 300 
tccggaaaag ccaacggaag aagatttcct ttacgaaggc ggtatccggc attacgtaga 360 
ctatttgaac gaaaacaaag aaacgttatt tgaaccgcca atttacgtgg aagggcaaga 420 
aaacggtatt acggtggaag tcgcgttgca at 452 
<;210>; 4 
<;211>; 452 
<:212>; Genomic DNA 

<;213>; Lactobacillus brevis VTT-E-64028 
<;400>; 4 

ttctgtgtct ccacgggtgg gggcatcggt cgttaatgcg ctgtctaccg acttggaagt 60 
tcaggtcatt cgtggcggga aaaagtatgc catcgccttt gaccatggtc atgtgaagac 120 
gccaatgcac gtgattgaag agggtctacc acaagatcag cacggaacga tcgtgcactt 180 
cttgccagat ccagatattt tccgagaaac gaccgtcttt gatattaaga cattgacgac 240 
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gcggattcgg gaactggctt tcttaaacaa aggcttgcgg attactattc gtgatgaacg 300 

tccggaaaag ccaacggaag aagatttcct ttacgaaggc ggtatccggc attacgtaga 360 

ctatttgaac gaaaacaaag aaacgttatt tgaaccgcca atttacgtgg aagggcaaga 420 

aaacggtatt acggtggaag tcgcgttgca at 452 

<:210>; 5 

<;211>; 452 

<;212>; Genomic DNA 

<;213>: Lactobacillus brevis SBC 8026 

<;400>; 5 

-ttctgtgtct ccacgggtgg -gggcatcggt cgttaatgcg-ctgtctaccg -acttggaagt 60 

tcaggtcatt cgtggcggga aaaagtatgc catcgccttt gaccatggtc atgtgaagac 120 

gccaatgcac gtgattgaag agggtctacc acaagatcag cacggcacga tcgtgcactt 180 

cttgccagat ccagatattt tccgagaaac gaccgtcttt gatattaaga cattgacgac 240 

gcggattcgg gaactggcct tcttaaacaa aggcttgcgg attactattc gtgatgaacg 300 

tccggaaaag ccaacggaag aagatttcct ttacgaaggc ggtatccggc attacgtaga 360 

ctatttgaac gaaaacaaag aaacgttatt tgaaccgcca atttacgtgg aagggcaaga 420 
aaacggtatt acggtggaag tcgcgttgca at 452 



brevis JCM1170 



<:210>; 6 

<;211>; 452 

<;212>; Genomic DNA 

<;213>; Lactobacillus 

<;400>; 6 

ttctgtgtct tcaggggtgg gtgcttccgt 

gcaagtgaca cgtgatggca agacctatgc 

gccaatgcac gtgattaaag agggcctgcc 

tttaccggac ccagatattt tccgagaaac 

gcggattcgg gaactggcct tcttaaacaa 

tccggaaaag ccaacggaag aagatttcct 

ctatttgaac gaaaacaaag aaacgttatt 

aaacggtatt acggtggaag tcgcgttgca 



agttaacgcc ttgtctactg acttgagggc 60 

gattgccttt gaccacggcc acgttaagac 120 

acaagaccaa cacgggacgg cagttcactt 180 

gaccgtcttt gatattaaga cattgacgac 240 

aggcttgcgg attactattc gtgatgaacg 300 

ttacgaaggc ggtatccggc attacgtaga 360 

tgaaccgcca atttacgtgg aagggcaaga 420 

at 452 
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2003-250557 



F£-A(##) 4B024 
4B063 



AA11 CA04 CA05 CA09 EA04 
6A19 HA14 

QA01 QA12 QA18 0006 0044 
GR08 0R14 0R32 QR38 0R41 
QR55 0R62 0R66 0R69 QR75 
QR82 0S16 0S24 0S25 0S28 
0S34 0S36 0S39 0X02 
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